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Abstract: 



PROBLEM TO BE SOLVED: To make two disks interchangiable by shifting the phase of light traveling from 
an optical part adjusting means to an objective lens and using either of first light or second light depending 
upon a used optical recording medium. 

SOLUTION: A collimator lens 34 collimates an incident light beam from a second beam splitter 33 to make it 
parallel with an optical axis perpendicular to the surface of a variable diaphragm 35 and the collimated beam 
is made to transmit through in a manner of wavelength selection. A phase plate part 36 is used for making a 
light spot size small so as to perform recording/ reproducing in a CD-R disk 9. The phase plate part 36 makes 
the light having the wavelength of 780nm traveling from the variable diaphragm 35 to the objective lens 37 
shift the phase by 180°, and the light of 650nm by 360°. Consequently, the light of 780nm shifted by 180° 
actually passes through an aperture with super-high resolution compared with the case the phase plate part 36 
is not used, the light spot size on the information recording surface of the CD-R disk 9 is made small and the 
spherical aberration is removed. 
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[5lH] T-f^l'K'ftf^? (DVD) tlSfi 
*IW£*>'<9 Ff^? (CD-R) (Ctf^Srie^L 
ff * t? # 5 ft * * 7 y^H Srg^-T 5 . 

l»fc#JS] ttfcftSjMBftftW:: £ "9 m l ftXtflg 
2ft©?<b — 3§rffiffl1"5. r.©3tfy^7s'r«ll«75 
*—f-%MttD VDf-f **©;tft©$lSift©^ 1 ft 
5 U= C D - R f 4 * ? © 1t © © § jgft ©^ 2 A £ % tl 
TXffiltL, W*>>X|JDVDf ; -f *?©tf$K@E© 
<£S!;-at-5gE!ceS$Jxfc*.«ffil««:*-t-5. ftj£ 
SgH^lfiSilli f-%Mfr h iii*f $ il<5 ft#*f«J V X 

-tt3, JtSKiSIBSB > u > X£ ©ffldffill LfcfifB 
•>7 hgB(±ft&&MSBfflW»<b*l-*5 Xi-igtr^ 2 ft© 
7 CD-Rr^^^<7)tSffiiE&ffi©fi 
B!^^$n-5ft^rft'7 h©-tf>CX^ai©5 s 




(2) 



#M¥lO-920lO 



SuES l jt «c <£ £ ^ > X<e£,£;&s*M* ^ > Xjcfii ^ 
*Eftffi*rf-5 * l jfcE»ttEfc<B««E»Si<0 

ffjE u~ -f-itWfr b tt5*t S ^ 5 * £ tfJEfcfto ^ > X«] 

9 J: 9 lc#«*MMM-5*a > , 
WE*tt»«»^a > *E»* ^ > X t <oBJ icfig L , 

(WE*a»iWB¥a*^ttE»« uyxmatrfs 2 *(7) 

ffi««-e*> 5:> iWSk fc -T 3 If #S 1 KE*<0jfc ? 
3 ] SuEffiffitR^ s »v tffttttg 2 JtO(t« £ 

fc + s b** 2 1 wt m<o% t'vtr y s+mw» 

[W#*4 1 lWEffi««* s »^flli*tt»*^>Xoft 
«cov^-cn-tR«r41- w 3 KE 

[It** 5] <WEaitt*13t(-ov^tt3 6 OJgffiffi 
*>7 hSrfir U 3&2jfelwO^Trt:l 8 OSttfflV7 h 

« 3 Kf£«<aft -/ * T y ymWLo 
[If **6 ] *WEtt««* s »^1R*tt* 2 ftOfltfBtf 

^^wt^#mi'r5lf*3S2lcE«^t: 9 y^r^7 p 

[IS** 7 ] JWEffi«S* 5 /H HWEttJWfc ^ > Xttft 
ii:oi ^-CB^Htrft-f r fc -f Sit ** 6 ICE 

[lf**8] ME58tti«*«Bl*lwO^Ttt3 6 OS 

7 h tie jt^tt* * ^w-r* r fc 

ft** 6 \Z KM?>X *y9T y TlgBo 



us** 9] mmwitAM* tirn&v*-*'?* 

>7<n? b-r>\z x V - 1 £»«>■*"*»* 

5 2 {I E*0 Jt f y 9~T y ^gg, 

[IS** l 0 ] tuEliffi'>7 h?attt»E3ttt»«ll5 
dE«c7)3tt 9 -7^ryy^Sc 

[it 1 1 ] (iwaffi«i/7 h ¥art«jE*aKn« 

^S(^i£<(7)^u>X<D^ffi±iiWIiJi:^ffiLfi-^ 
L fc« > K $ o j|til»»li-e«> 6 - 1 k t 
is i KE«<aft ^ * r -7 t^Eo 
[M*«l 2] (MMrtflf? h*att»«u>X>(i 

>XwSBi:«^*nfc:t SrlWfci-SBI** 1 -E 

[!t*JSl 3] flEffl-rSJtEftMEflc^cotroiiRO 

«it^r^-r5 r k zmmk-tzm ** 1 (cE«^*t e ^ 

1 twE«^3t f > ^ T y 
t!f*« 1 5 ] «rEJta(8Mtt#ai:«lEffiffi h 

«rt«fE»*^>X<©jt«ifcratt{C^S^««9#a4: 
$ bt^tfw t Sr«r«fc1"<5ll*« 1 «iE*^*tfy ^ 

[»** 1 6 ] SWEATER 5 ^artttEJB 2 
[W*J5l 7] (MrEfiHii/7h¥at1»E^«aO* 

artmiE^iaciR ^> ^a^s 1 «*ort»-t?*triefit« ->7 

ZZkZft'&ki-Ztmmi S\Zttf&.<n%K*ytTy? 
[at#*l 8] ME««^>XttJSl«*SriiL-ca 
«<^igfRffltSr-&tfr^*»»t1-5!f*^l 5(iE«co 

9] *Ett*i/7 h*afc«Epr*Ko* 

attMEpTKRO *Wl<V% l**Ortffl-C«lEffi«->7 
h#a^»filt*ix ; 6»»w-0(7)3.-y H<t9«fi)cSH 

in** 2 o] ^ v?r y-ft^mmm^t^^ 



(3) 



*#BPj3M 0-920 10 



*«:H»«E»E*r*rJ-** i : ^fe^*(7)tf^f^@co 

#-r«»*»x>, 

safe ^-if-jtaw ><b tUtt $ ft 5 * *ME*t* > > XffiiJ 

; - ft t ^ j: o mmm > > xa» tb oft ^ am eft t$ ta*a 

Srrt)*^ J: o KftttBtMi+S^ai , 
fWEftjl&Wln^a > iWE*Mfc > > X > ^Pfl;;fSH L , 
WCftSffiHIB^aA^AW-f 1 *ftC c 3B2 jt^W 

«#*r*ru »IE*lfta c *21WttlttE«*>>Xo 

tt^zi§3tE»«t(*;iJ: '0 S 1 ftfctflS 2 ft<7> 9 *>-o 

2 1 ] Buf£^T£& 59 %aJi^fe^ 2 St^E 
«f*^«ii«r*-*-« rttr»*fc-t-«W#il2 OSiEtt 

111*112 2] »E»*»Xfljm««ti|L-ca 

tt^«K««r'Sfbwt«r#*t-fSII*Jl2 0^E«O 

M#iS2 3] mE^r«««)¥ai:(ttE*t*»Xi: _ 

ittr«2ft<0*fct8£v>7 HftE*f*^vXicJ:9 
Sift S ft 5 mil em 2 ft i r J: 9 > Xfrb » iMfiiJ I r tf 
«E»ffi«rW-J-S* 2 «;E««t(*cot»«E»B^ffill:; 
JgdESft***** h^^^XSrS^^fiffiv^ h^g 
*S e>lw^rt«rWBfc-f-5lf*q[2 2 {dte^ft t 9 
yaffil 

[!i*ii2 4] HfjEfet8->7 h#»fcittE^raE»a>)¥ 
attttE^rsE«9 *ao» 1 «*ort»?«rEffi*B'>7 

h*aas»J*SFii6»|»t— DOa^y KJ;»9ffif££ft 
3^>£4#i!»>r£ii#Jg2 3i:E«Ojtfy^7 

[0 0 0 1] 

[«w^*i-aa#f»» i i * * w j i -r y ^ ? ^ f r *- ^ 

-r** (DVD) fcE**Tttfc = :"<* h-r-f** (C 
[0 0 0 2l 

Kit, »«*fcrt7 f -^*if(0«««r« 

aa-cEftLffii-sfc^toEftjitftctt^-r^^. 
k * fc is x - y * >- ^ 1 • > * # N f^^»iST'^ 

*ifi. >-lf-^ r-r*? (L 
D) % = hfV^^ CCD) //^f^y^^fr 



TT-f** (DVD) ^i-?Si B a a^BB«$K-C*T'^ 
3 : £ ft x * * 9 li ft A#tf S ***■!&]-?- £ L 

ffillLT««^E»*ii*«*E»aBiO««$iiS a 
[0 0 0 3] ^*T*OS«S3tx-<^^v^x^^ES 
**<r«ftafc»:i»*»X^|JIInBrt*§< u 6 
3 5 nm^/ifi6 5 0 n rnCOg&gftr® -5 r > 
^±*}DVD;iE»Xr/ff±-C#, ^oCD^ffttBf 
t6iwBB«$ixfc 0 L^L, CD**fiOJBtg-efcSE» 
^Wn^V'*? Y=r (CD-R) (DK&<T)fz<5b\Z 

(17 8 0 nmffi*<7?ft£«ffl-t-^#-Cfc5, -ftflCD 
-RtOERWSm:*^!/)-?, 7 8 0 nmSI^))tr6 
5 0 nm;'£5c7>ft£--OG0ft'r';/?7 •yT'T^-Tffiffi - ?' 
#5 i 9iw1-^S^ 5 DVD>CD-ROlHft<D7t*!){z 
«»?**JittWt L-C&§£ftT^<5 e DVDirCD 

R^1-ft*ift<7)»!9?fc5 fl 

[0 0 0 4] U 1 (iDVD>CD-RCOfti»> Ltlo 
<0>— tf-^V:*-- K (LD) t*-*f»»X«rfiEffl 

VD«±B#iCfi6 3 5 nmSIO/- tf— ttftfcttffi 
L, CD-R(OESSl^S^^tt7 8 0 nmjKft<^^ 

^?>ttlW$?Xfc6 3 5 nmfe&<DytteVLm>>X2RTf 
3 «riaaufc«, /u^JB^y XA 

$ixfc 7 8 0 n miKftW jttt«» 1^>X 1 2 , 3t5)"#]» 
1 3atf«*^>Xi4triiaLfc!t, XyXi,4icii 
to 7 8 OnmiKSOftliXy X^4-ClRS*ix, 

«**»W»3^J:9Rit$ixfc6 3 5 nm/Sft^3t$r 
Sig^ii:, i*i/>Xl 4lwJ:«9jl3t$ixfc7 8 0 nm 

a > > x 2 i: ^rf^JBffi;: 1 / 4 S^m 5 :z AW ^ 
ix, JtjRl l^b^lii^^VXi 4&^li XA4 
MJ: ( 9^S«rt^^(Cl/4»^5I^A^n^ 0 1 
/4 5 ^igig Lfc*tt»*U>X 7-(CA#ti-5 0 

[0 0 0 5] *Mfc>>X7fSJ¥S#0. 6mmt^^iD 
VDr^^8 ©(M-E»aBJCjR**s* 5+ $ 

hfct^-C,. 3t» 1 frbtiM2tl1Z6 3 5 nmSS^Oft 
5rDVDf^^^ 8 60ff ^-ESSJZ7^-*->> 
5c DVD^^^^8(75ti#E&®^6SW$ 
lxfc3ttttoflr*Eftai«zE»$iifcfll««:K»-t-5o 

[0 0 0 6] ffliSLfcWRjt^R^igfflL^^*^, * 
Hi ld»?>Uilt*xifc 7 8 0 nmtt*Ojt*fflE»«J^ 
>X7«rttfflLT*^W*i$l. 2mmtWCD-R 
x-<^^ 9^fS*E»ffi[l7^— *-»/$-frixjf, D 
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*tli»5fc*(r«*^>;Xl'4«r«fflLfc*IB*#3R 
H2i#;i«»Sft**r«K9 6 
OfiEffl(Cj:«9, 7 8 0 nm»ftOjtl±CD-Rf-f^^ 

9 oft -i§-k»b jc^iHL x^ft* # 

fifcU CD-Rf-f 9*»5>RWSixfc 7 8 0 nmi£ 
gco^Jl^y XA4i::J:9R*t$Jx, jt»#I»i3iiJ: 
9StfR«S;ftft*£ti*i 5liJ:0«lffl-C*8J:5^<e 

[0 0 0 7] 01 (D^iK 9 6 (ID 2 Lfc «fc 0 
tfa\s>X7<0&&\Z--&tZMQ& (NA) 0. 6WT 

(NA) 0. 4 5$rIi>LT6 3 5 nmjSI>780 

Oft££Si©U 7 8 0 nm8c*<03tS:£RI*-r*«# 
2^IZ#£ft5o ««1HMP» (NA) 0. 4 5BT 
(0««-C*> 9 > *« 2 1 oMW<&«glwR«{«* 

B<a=i-^>n:J:9»J**ix5. «r»Lfc«Sltt 

= -r > ? £ nfc«« 2 i o s tiz 

jt^SfcE 9 (fc< (S i0 2) »K-e*fiK 

£*t3 c a>a*5^«R0 6^ffl<;:i0Mn* (na) 

0. 4 5EilT^«*l«r3iai"*7 8 0 nmttftO*tt 
CD-Rf^^ %\z.m&\*1t%*#i? h**ott#E 
»ffi!wJBrt1-5. Sot, BH^jtf ^^Ty^ttDV 
Df^^8A^CD-Rf^^ 9:c^I1-5^ftiI 

[0 0 0 8] L*»U HKwBaagLfcSuSEL^jtt 0 ^^ 
T 7^DVDf^^^ KD-Rf^^^IW: 
«±"f *»EKfi*8tl3l»<^*t-7 8 OnmSM 

6OBPft0. 4 5W±OfiH*2i-iBj«$ixS 
jt*»B^**iW<WWIi-J:9BP*0. 4 5WT*> 
fpi&l fcWPRO. 4 5K±^m*2*r3iai-5*IBJ- 

*¥g»*i s «4i-5o^, r*i*r&9Bfe< fi^:-^ 
$ i {zG^-T-O'/tm® 2 «c*iiSMISr*ixt'ix 

[0 0 0 9] 
[00 10] 



fttt*<0*2 3tt*ix*iiia*t1-S>-1f-jt»i:, flu 
EM l JtiiJ:4»*>>X<?5*^s»*>>Xj;ifiv>* 
;zt*«E»ffi«r*1-6» l J£E»K*(7)««E»ffico{4 

+ S»*5>>X>, 3ttta#ai, WE^-lf-ASto* 
btB#tSix53t<r(tE>tt4fc^>Xfl||sriPiA»5 £ 9WE*f « 
ft > > xa> b <n % i m E jtfcUJ* & *r r&i* » 5 J: 9 *S 
ttSrWffii-S^Si:, ttE*8BH«^atttE»*u 

>xtoiai;ffiiu BuEjtiRi&wffl^aj&^fflEWft 

i^>X|wiltf*2jtOtt*l^v'7 ttE»«Ji^> 
Xiw J: 9 Jfc* $ ft 5 JB 2 Jttl «fc 9 »» > > 6 ii t Mfl 
^««EftB**+6*2jtE»tttftOlt«E»ffiOffi 

«^n**E»«t»iCj:9JBl*&^»2 

[0011] 

3 l*>&***ixS»»Cttl#t*lX*6 5 0 nrn&ftO - 
ftfiJS 1 fi*Jfc#«» 3 2 JfclfH 2 ffi jfcft#»« 3 3 \Z 
J:9«ft'.iKltftL l! a»L, 8»*nfcjfctt«£>>X 
3 4CAltt^ L^-1f-y-<^— Kjt«4 O^lbff-r 
*ai4 0*»?>«*Six5»«i-ffi«*iX*7 8 
0 n migg^TtttSS 2 ffljtJt»W« 3 3 !I J: 9 RltSn 
Ta*feW^>X3 4KA*H-*c «*^>X3 4(1}R 
2«*jt^#J«3 3^e>A*fi-S*«r^KK9 3 5 cog 

9 3 5CJ:9«Eft31^Wic8a$n5o 
[0012] 07 A&I^dl 7 B «r#BR1-ixJf , ^ISK 9 
3 5 7 8 0 n mjfcfi^ft&U* 6 5 0 n mSI^^^i 
^^aiS^^ r nl$3j > 6 5 0 nmS5^*^ii 
iii"* r^j$4j ^-T5c H«4fS*n^7^«iS«: 

8 0 nmRft^jtJ-W-fSlalSfa** 5 **^^ 

#-rSE*fS»*a s l 0 0%O[S5f» : ?-J:9«fi!t$n6c 
6 5 0 nmSSO)t(i[H3iFf^ix-fSi§$-^ 

• fc*-t'BI 1 1 3 . 8 ii m^^l 

£\ " + + " /j^S^o7t^l*lT'^$ix/'l6 5 0 nmSI 
O^ttt 1 0 0%COl]^<a^^^L, R/^S^ofi^T' 
^^nfi7 8 0 nm<7)iKftOjtrt0%O(s3»fa*S:W-f 
<5o Sot, ^UE»9 3 5<Ofl4c4(llt2S$^3, 8 M 



tzm&3 kffi&l c rE&tor : .y);;^G^ (na) 
0. 5*rf£:> : 6fii]£3ttP J fjQ& ( NA) o. 5 

HTWB^ti^ MUttflRnft.CNA) 5 J: 

*lx>X3 7oaSii-a-f SlJflaft (NA) 0. 6W 

To(B«*aai-sjttt*<75ttft{ij:»)Brjctt9 350 
[0013] ^rses*? 3 5«raaLfcjtttiB4s-a^# 

X3 7ilA#ti-^), *«W:iJ:5»ft»X3 7<;£DV 
2 Trn ' d 2nd 



X A' 
2 7rn d 2 *d 



A A 
[0 0 15] ::t', mtttt«^«fc-C*>i), n' >n 
fiA' (=6 5 0 nm) >A (=7 8 0 nm) (C*5lj"S 
Btf***ft«T.ijrf c ±E<3ftsUfttf2l;:*5^T 
m' = 3&tfm=2 0»&, 3 6 1 £ D fi 

3. 8/iml5>'>/^ 5 w^i»*Dtt«*jt3 6 1*:* 
1-5ffiffl«aS3 6tt^ISE8!9 3 5*»fe#ftU>X3 7(1 
atr7 8 Onmfti^jtSrl 8 0«ffiffii/7 h^-fr, 6 
5 0 nmSftOJItt 3 6 Ogjiffix? Hi 0 

ttffifiSffl 3 6 (OfRttit 3 6 KDm^D\Zt9ZM(DSi 

%<n{m*>y h&TFLizhw. mm* e 5 0 n 

8 0nmttft(OjtSC«-*-Sffiffi->7 hfesS-f e D-3. 
8*im«w*5V^T7 8 OnmM^jtfil 8 0g{£*g£# 
t^>*!:6 5 0 nmMO*(i3 6 0*tttt*r*"*- 

[0 0 16]t*oT, 1 8 0tffiffi'>7 h$*lfc7 8 0 
nmiS*^Jtfi{iffitE»B3 6 £f£$ L4%*:^TI 

w-«*ifca*«rBrBiafraai"«r ti-^5 c 
5fifc*»3 e;;j:'53CD-Rf^'; 9^««te«»ffi 

IC»J**ilS**#y ht^XUCD-R^^^ 9(C 

a*s 9 »jWi£ e 

[0 0 17] l»aLfcffi«tR«3 6ttBjjtKfj 3 5 ^jg 

>s«r J: < *i o r i * a a t o r w 6 a^<a -r^fc^ 



^P^¥lO-920tO 

R^**9:U^tf*ibix*»£\ CD-Rty^ 
1-1. 8nmtt±i/i5: UL, CD-Rf^i'B 
T\ 1. 8 jjin^Sy hf^X^TIiCD-Rf^ 
[0 0 14] ftoT, *«*tliCD-Rf^^^ 9C 
tt«>Sfcto^ffiffififfl3 6^tt5c B3i:*LftJ:5 
WS-i^nS: r<&fiMKM3 6(iE)4:zSLfcJ: 

ft£*><7>-c\ *-^ggSDfi*(73ft3«: (1) su< (2) :r 



= (2m' ) 7c (1) 



(2m+l) k (2) 

*i^>x3 7tm4iZ7FL.it£ oizmftmmmtiiz i \ 

Zffiz-Zo i^«*tiBiKffl«3 7 l Ji»SE3^*«4raa 
^8i^CD-Rf^^ 9^&9#;i;;:J:5f£®iR 

awe**. 7*-*^+— (H^-fr-f) co 

[00 18] DVDf-f^^8*fcllCD-Rf^^^ 

9^tt«E»iii'0^Lfcjt:J:>ltt- > X3 7X.ojt 
«ffii/>X3 8i:i^ 3t«di^>X3*ic:J:9 3tttai 

§§3 9!:S^^^ L^ 0 < l2 3(0SSBfiDVD 
7^*? 8Sr/CD-Rr^^ 9^W*{i*t-t-*f»« 
<0E«&tm±#*n&I>irS e 
[0 0 19] g) 6 KB 3 3 6 kSt»b»X3 

7* — D(DzL-y hTg£Lfc*t*>>X4 7£^U 
H5tt^5»»l/>X4 7 t«*.fc3tfcV^T ^X(75 
3t*«a«r*i", SI6 0»»»X4 7«5rff»f9 3 5 

^ifi<o«flB±;irtiiiiziB*-SLfc*i>a$fr-*r-f s 

»JR»4 7 l£{§;i5 c ^S««S|4 7 KDMitlft 
*Wfc>>X4 7 fiftrfg&gn 3 6 >fSJ^;^, 7 8 0 nmS 
ftOjt*l 8 0Sffiffi^7 6 5 0 n m&gcoft 

£3 6 0 7 h SfoT, ^3C«9 3 5^ 

b»^U>X4 7KAW1-3 7 8 0 n m&gOft<7) 9 *> 
^««4 7 llZ£iQ®m£tittytl*CD--RT'< X? 9 

4 7 ll:J:^DVDf^^^8^CD-Rf^^^{: 
»9#*.»KW»BlRWS»9l»*»iX, 7 80nm8f 
(DjtiCO^TC D- Rf W ^ * 9 i:^t5»i(0Eft& 



(6) 



V 

^^10-92010 



tmS'cBftZftZ* m5<Dft>'y?Ty7\t, 6 50 

nmfc&<Dft<Dtztb<DftW3 1 , ftfeth U>X 5 1 &tf 
^ftttJSiS 3(w*Px.T, 7 8 0^n.miKft^*^fc»^3t 

«4 9 ifttf#tWii»4 9;3^-otc^$ix^^^^ 

4 9 0jt«4 9 l/^<bttl**i:*^«:8kttS»4 9 3!:A 
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